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Abstract
Purpose The aim of this article is to signal the changes
envisaged by ISO TC/207 SC1 for introduction in the new
version of ISO 14001:2015 as well as to discuss the role of
eco-design and life cycle thinking (LCT) in the context of
Environmental Management Systems (EMS).
Methods A review of the proposed changes to be introduced
in the new version of ISO 14000:2015 with particular empha-
sis on those related to LCT and eco-design has been carried
out. Additionally, for the purpose of this article, the guidelines
with regard to ISO 14006:2011 have been analysed in the
context of the role that eco-design plays in an EMS.
Results The new version of ISO 14001:2015 includes many
direct and indirect references to LCT. One of the key changes
is organisations adapting a wider perspective to see how their
environmental impact stretch across the whole supply chain.
Another key recommendation is to use eco-design for identi-
fying and assessing the environmental aspects in relation to
products. The whole life cycle of the products should be
analysed, which will result in the inclusion of indirect envi-
ronmental aspects that are beyond the direct control of the
organisation.
Conclusions The planned changes to ISO 14001:2015 with
regard to the use of LCT and eco-design should be seen as a
significant piece of information by eco-designers and life
cycle assessment (LCA) practitioners since they provide a real
opportunity to increase interest in eco-design tools amongst
the environmental managers responsible for the environmen-
tal management systems within their organisations. It seems
that now is the right time to initiate information campaigns
and training on eco-design and LCA tailored specifically for
organisations, which have implemented environmental man-
agement systems.
Keywords Eco-design . Environmental management
systems . Life cycle thinking
1 Introduction
For a long time, eco-design was used mainly by large
organisations with access to significant financial, research
and development, human and technical resources and it
used to form part of their voluntary activities. The legal
regulations with regard to eco-design for energy using
products (Directive 2009/125/EC) and the environmental
requirements for construction products (Regulation (EU)
No 305/2011), introduced in recent years, have changed
the status of eco-design defining its new function. At the
European scale, initiatives have started such as discussions
on the possibility of small and medium size enterprises
(SMEs) using eco-design (van Hemel and Cramer 2002;
Le Pochat et al. 2007; Arana-Landin and Heras-
Saizarbitoria 2011) and the implementation of projects in-
troducing life cycle assessment (LCA) to SMEs (lca2go,
Witczak et al. 2014). Furthermore, the actions of the
European Commission in relation to the development of a
common methodology for the calculation of the product
environmental footprint (PEF 2014), and the hopes for it
being used in green public procurement (GPP), have made
it possible to talk about a creation of favourable conditions
for popularising eco-design on an unprecedented scale.
One of the other potentially very significant indications in
the context of popularising eco-design are the proposed
changes in the conceptual approach to the construction of
environmental management systems to be introduced in the
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new version of ISO 14001:2015 (Leehane 2013). The planned
modifications of the standard are the result of the adoption of
new approaches and methods in Environmental Management
Systems (EMS).
The key changes include adopting a wider outlook on the
organisation’s environmental impact covering the entire sup-
ply chain (with implications for public procurement) and
implementation of eco-design of products as a normative
element of the environmental management systems.
Therefore, the introduction of the proposed changes to ISO
14001:2015 might be expected to increase interest in eco-
design tools including LCA amongst the organisations who
have implemented EMS. The aim of this article is to discuss
the role of eco-design in EMS as well as to signal to eco-
designers and LCA practitioners that the upcoming year is the
right time to initiate awareness campaigns and training on eco-
design and LCA tailored specifically for managers responsible
for EMS in their organisations.
2 Eco-design as a key change in revised ISO 14001:2015
ISO 14001, due to be implemented in 2015, will differ signif-
icantly from the existing version. The aim of the introduced
changes is to adapt the requirements within ISO 14001 to
those of ISO 9001 in such a way as to make them far more
compatible in order to make it easier for organisations to
implement and integrate these management systems. The
main changes relate to the following areas (ISO/CD 14001.2):
& Increasing expectations in relation to the top management
with regard to leadership and commitment
& Far wider recognition of the organisation’s environmental
context in its business strategy
& Organisations making their own commitments in terms of
sustainable development and social corporate
responsibility
& Introduction of the approach based on risk identification
(risk is defined as the effect of uncertainty [ISO/CD
14001.2, p. 3.15])
& Taking into account the organisation’s environmental im-
pact in the entire supply chain, through requirements for
suppliers and subcontractors, and informing customers
amongst other things
& Using eco-design as a tool for development of activities to
meet the objectives of the organisation’s environmental
performance
& Maintaining the readiness to show, at all times, its com-
pliance with the legal requirements relating to the envi-
ronment protection and other requirements to which the
organisation has committed
& The use of the environmental performance indicators for
continual improvement
The introduction of eco-design as a tool supporting contin-
ual environmental improvement of the organisation is one of
the significant changes proposed (for introduction) in the
revised version of ISO 14001:2015. Eco-design within EMS
is understood as the integration of environmental aspects into
product design and development, with the aim of reducing
adverse environmental impacts throughout a product’s life
cycle (EN ISO 14006:2011), which meets the definitions of
eco-design in other literature sources (ISO/TR 14062:2002;
Lewis et al. 2001; Wimmer et al. 2004). From the point of
view of environmental managers responsible for environmen-
tal management systems in their organisations, the introduc-
tion of eco-design to EMS should result in the modification of
the current approach to EMS through the following:
& Adoption of the life cycle perspective and consideration of
environmental aspects with regard to both upstream and
downstream processes in the value chain (Leehane 2013).
In such cases, it is possible to talk about a transformation
from “organisation oriented” to “life cycle oriented” envi-
ronmental management systems.
& Introduction to the eco-design process of product-related
indirect environmental aspects, which are beyond the
direct control of the organisation. This can be expected
to link to greater involvement of other participants in the
life cycle and intensified external environmental commu-
nication. It is the more significant, because according to
EN ISO 14006:2011, the role of eco-design in EMS shall
be based on such environmental improvement of products
as to reduce the impact without transferring the negative
impacts from one life cycle stage to another. This will be
particularly important in case of products where the dom-
inating environmental impact occurs in the non-
production stages, which are carried out by participants
of the life cycle other than the organisation itself.
& The identification and assessment of environmental as-
pects in relation to products. The current EMS practice has
been based mainly on the identification and assessment of
environmental aspects within the organisation’s bound-
aries (“system of organisation”), whilst according to eco-
design, the analysis should be carried out within the
boundaries of “product system”. Therefore, the conceptual
approach, as proposed in the revised ISO 14001:2015,
matches the Product oriented environmental management
systems (POEMS) concept discussed in literature sources
(Rocha and Brezet 1999; Rocha and Silvester 2014;
Ammenberg and Sundin 2005; Donnelly et al. 2006). It
is worth emphasising that according to EN ISO
14006:2011, the identification and assessment of environ-
mental aspects should be clearly related to the life cycle of
the products, of which the design and development pro-
cesses are under control of the same organisation (EN ISO
14006:2011 #1 and # 5.3.1).
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& Increasing the involvement of design and research and
development departments, which will be mainly respon-
sible for the implementation of eco-design (selection and
application of measures, and eco-design tools in order to
reduce the negative environmental impacts associated
with products’ life cycles).
& Increasing the involvement of environmental managers
responsible for EMS in linking eco-design with EMS
and explaining the role that it fulfils in this system.
& Broadening the participation of top management expected
to support the integration of eco-design with components
of the environmental system currently functioning in the
organisation.
The aim of eco-design within EMS is the integration and
inclusion of environmental aspects to the currently existing
design and research and development processes. ISO
14006:2011 lists potential advantages, which can be gained
by the organisation from implementing eco-design in the
context of EMS (EN ISO 14006:2011):
& Economic benefits through increased competitiveness
and/or cost reduction
& Promotion of innovation and creativity
& Adoption of new business models
& Reducing the environmental burden of the organisation by
reducing negative environmental impacts
& Gaining additional product knowledge from the entire life
cycle perspective
& Additional opportunities to improve the corporate image
& Enhancing employee motivation
3 Incorporation of eco-design within EMS
One of the proposed changes to ISO 14001:2015 is the in-
creased expectation for top management’s involvement in the
understanding and support of EMS. In light of eco-design, top
management’s main tasks should be to integrate eco-design
with other significant operations, procedures and programmes
of the organisation, and to distribute the organisation’s re-
sources (human, technical, financial) allocated to the develop-
ment and implementation of the procedure and eco-design
tools (EN ISO 14006:2011). Moreover, it should be top man-
agement’s responsibility to ensure the involvement of staff
from various departments of the organisation, e.g. design,
production, sales, environment protection, marketing, quality,
etc. in the process of eco-design (cross-functional approach);
the engagement of participants from both sides of the value
chain (upstream—suppliers, downstream—after sales, service
providers, recyclers), as well as ensuring two-way communi-
cation in relation to participants of the external and internal
value chain (EN ISO 14006:2011). In order to enable top
management to effectively establish a framework to imple-
ment eco-design within EMS, it is important that the environ-
mental policy is coherent with the nature, scale and signifi-
cance of the environmental impacts of the products in their life
cycles. Environmental objectives of the organisation
should look to reduce these impacts and can relate to
all products (horizontal objectives applicable to all prod-
ucts) or may be specific to certain products; however, it
can also relate to the eco-design process itself. The
identification of environmental aspects should be carried
out in relation to the entire life cycles of products and
should include collating of inputs and outputs for each
stage of the life cycle as well as defining the environ-
mental impacts. The aim of eco-design is therefore to
identify the environmental aspects linked to the life
cycle of the products designed by the organisation,
and exposure of significant environmental aspects. This
should serve as a base for product development strate-
gies and environmental objectives, the implementation
of which should lead to the reduction of environmental
impacts.
Tools and eco-design measures shall therefore be selected
in such a way as to enable the identification of environmental
“hot spots” in the products’ life cycles and to gauge the effects
of implementing respective development strategies. As part of
the EMS, the organisation shall establish, implement and
maintain the procedures to identify and provide an access to
relevant legal regulations and other requirements (ISO
14001:2004). The implementation of eco-design means that
the organisation should pay special attention to the require-
ments linked to the environmental aspects occurring in the life
cycle of products. However, this is not limited only to legal
requirements (e.g. directives and eco-design resolutions), but
also includes other requirements formulated by the interested
parties present in the products’ life cycle.What it means is that
apart from the regulations regarding, for instance, the organi-
sation’s activity with regard to the environment protection,
attention should also be paid to the compulsory and voluntary
regulations linked to the environmental characteristics of the
products. This applies to the existing legislation as well as to
the monitoring of the activities linked to the creation of new
regulations and policies.
Another important aspect is the competencies. In accor-
dance with EN ISO 14006:2011, whilst selecting the person
responsible for eco-design, the organisation should consider
one of its employees (or a person acting on its behalf) who is
responsible for design and development of products. This
means that the main effort associated with the implementation
of eco-design as an element of EMS should be made by the
conceptual departments (research and development, design,
construction). At the same time, EN ISO 14006:2011 indi-
cates the possibility to choose several people, which would be
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consistent with the Design for Environment (DfE) practice
with multi-person and interdisciplinary eco-design teams. In
addition to competencies in the design itself, the eco-design
team members should have the knowledge of environ-
mental aspects and impacts in relation to the entire life
cycle of the products and should be competent in using
and have access to eco-design tools (used to identify
and assess the environmental aspects linked to the prod-
uct and to create the product development strategy) (EN
ISO 14006:2011).
One of the essential elements of environmental manage-
ment systems is to communicate with the internal and external
environment. This should also apply to the procedure and
effects of eco-design. Internal communication (used in the
bottom-up, top-down or horizontal approach) should take
place between the levels and functions of the organisation
directly and indirectly linked to product design and develop-
ment. However, due to the fact that in eco-design the identi-
fication and assessment of environmental aspects refers to the
entire life cycle of products, collaboration and effective com-
munication with external interested parties becomes particu-
larly important. Minimising the environmental impact of the
products’ life cycles is only possible through active participa-
tion of parties operating within various stages of the life cycle.
Participation of external parties is particularly important with
regard to those products where the dominant environmental
impact is generated in those stages of the life cycle other than
production (EN ISO 14006:2011). Since eco-design may re-
quire significant involvement of external parties and provision
of data by them (e.g. from suppliers, contractors), they should
be familiar with the organisation’s adopted approaches to eco-
design.
The introduction of eco-design as an element of the envi-
ronmental management system should not significantly
change the guidelines with regard to the creation and control
of documentation (EN ISO 14006:2011). It can be assumed
that the information about the use of eco-design as one of the
important elements of the system should be clearly highlight-
ed in the documentation.
Moreover, the organisation should ensure the prepa-
ration, implementation and maintaining of the docu-
mented procedure with regard to the inclusion of eco-
design in the existing functioning design and develop-
ment processes of the product. Eco-design should be-
come an integral part of these processes. It is also
important to decide which of the environmental criteria
shall be assessed, verified and validated.
4 Conclusions
The eco-design as an element of EMS may result in the
organisation gaining new knowledge about its products, and
the opportunities to use eco-design in their promotion. Up
until now, having an EMS has been an element of creating the
corporate image of the organisation itself; however, the intro-
duction of the post-product approach will open new opportu-
nities for image improvement. As a result of the introduction
of the proposed changes to ISO 14001:2015, an increased
interest in eco-design from environmental managers
representing organisations, where environmental management
systems have been implemented, can be expected. Whether it
is going to directly translate to using LCA itself, remains an
open question. Point 6.4 of ISO 14006:2011 states that the
assessment of the important environmental aspects linked to
products should be carried out through an established proce-
dure; however, the choice of specific methodologies and eco-
design tools is left up to the organisation. Since there is quite a
wide spectrum of eco-design approaches, which differ in
complexity and methodological advancement, the organisa-
tion may choose the best solution for itself depending on its
strategy, type of products and available resources. The
Revision of ISO 14001: Key changes proposed in the March
2013 Draft prepared by CRA Europe (Leehane 2013) makes a
reference to LCA as a tool, which can be used within the
framework of eco-design. The use of LCA seems to have
several advantages in the context of EMS (Zobel et al. 2002;
Millet et al. 2007; Lewandowska 2011; Lewandowska et al.
2011). Primarily, it makes it possible to realise eco-design
processes in a repeatable, measurable (quantitative) way,
based on normalised methods and with the access to calcula-
tion supporting databases and software packages. Therefore, it
means that it is possible to use simplified LCA or other
simplified eco-design tools, which seems particularly impor-
tant in case of SMEs, particularly because for SMEs the
implementation of an EMS alone is often a challenge
(Fresner 2004; Hillary 2004). The inclusion of additional
elements such as the identification of the environmental im-
pact in the entire life cycle of products and the use of new eco-
design tools makes it even more difficult. From that point of
view, a discussion about the use of eco-design by SMEs
started by various authors over recent years becomes particu-
larly important. On one hand, the discussion has been focused
on the barriers and stimulants for eco-design in SMEs
(Baumann et al. 2002; van Hemel and Cramer 2002). On the
other hand, it tackled the issues with regard to the integration
of eco-design itself (Le Pochat et al. 2007; Chevalier 2009).
The last issue covers not only the integration of eco-
design wi th the tradi t ional design procedures
(Lofthouse 2004; Millet et al. 2007), but also the appli-
cability of LCA as an eco-design tool recommended for
SMEs. It corresponds with the efforts to develop eco-
design tools tailored specifically for SMEs (Masoni
et al. 2004; Buttol et al. 2012; Arzoumanidis et al.
2013), which in the light of the changes proposed in
ISO 14001:2015 may become particularly significant.
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